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The  cattle  Germ  Plasm  Evaluation  Program  at  the  Roman  L.  Hruska  U.S.  Meat  Animal 
Research  Center  is  designed  to  characterize  different  biological  tynes  repre¬ 
sented  by  breeds  varying  widely  in  characteri sties  such  as  milk  production, 
growth,  mature  size,  and  carcass  composition.  A  major  objective  is  to  charac¬ 
terize  breeds  representing  different  biological  types  in  different  teed  environ¬ 
ments  and  production  situations  for  the  full  spectrum  of  biological  traits 
relating  to  economic  beef  production. 

A  coordinated  research  effort  is  employed  involving  scientists  from  the 
disciplines  of  animal  breeding,  reproductive  physiology,  nutrition,  meats,  and 
manaqement  systems.  The  program  was  initiated  in  1969.  Progress  reports  have 
been  published  annually  summarizing  current  results  from  each  cycle  and  nhase  of 
the  program  for  traits  of  principal  economic  importance  to  the  beef  cattle 
i ndustry . 

*■*■*****•*■*■********•*•*•*■ 


Library  of  Congress  No.  ISSN  0193-3787 


ROMAN  L.  HRIISKA  IJ.S.  MEAT  ANIMAL  RESEARCH  CENTER 
CATTLE  GERM  PLASM  EVALUATION  PROGRAM1 
PROGRESS  REPORT  NO.  9 

Larrv  V.  Cundiff,^  Keith  E.  Greqory,^  and  Robert  M.  Koch-^ 


This  report  provides  reproduction  and  maternal  performance  data  for  cows  in 
each  cycle  and  phase  of  the  Germ  Plasm  Evaluation  Program. 

The  cattle  Germ  Plasm  Evaluation  Proqram  has  been  conducted  in  three 
cycles.  Cycle  I  involved  breeding  Hereford,  Anqus,  Jersey,  South  Devon, 
Limousin,  Simmental,  and  Charolais  bulls  by  artificial  insemination  (All  to 
Hereford  and  Anqus  cows  to  produce  three  calf  crops  (Cvcle  I,  Phase  2)  in  the 
spring  of  1970,  1971  and  1972. 

Cvcle  II,  initiated  with  the  1972  hreedinq  season,  involved  the  Hereford 
and  Angus  cows  used  in  the  first  cycle.  These  cows  were  bred  by  AI  to 
Hereford,  Anqus,  Red  Poll,  Rrown  Swiss,  Gelbvieh,  Maine  An.iou,  and  Chianina 
sires  to  produce  two  calf  crops  (Cycle  II,  Phase  2)  in  the  sprinq  of  1973  and 
1974.  In  addition,  in  Cycle  II,  Phase  2,  Red  Poll  and  Rrown  Swiss  cows  were 
added  to  the  proqram  and  mated  to  Hereford,  Anqus,  Red  Poll,  and  Rrown  Swiss 
sires  in  a  ^our-breed  dial  lei  crossbreedinq  experiment, 

Cvcle  III  was  initiated  durinq  the  1974  hreedinq  season.  In  Cycle  III, 
the  Hereford  and  Anqus  cows  usod  to  initiate  Cvcles  I  and  II  were  mated  by  AI 
to  Hereford,  Anqus,  Pinzqauer,  Tarentaise,  Rrahman,  and  Sahiwal  sires  to  produce 
two  calf  crops  (Cyclo  III,  Phase  2)  in  the  sprinq  of  1976  and  1976. 

Fifteen  of  the  Hereford  and  16  of  the  Anqus  sires  used  in  Cycle  I  were 
also  used  in  Cvcle  II  and  Cycle  III  to  insure  a  stable  control  population 
of  Hereford  and  Anqus  reciprocal  crosses  that  are  used  as  a  basis  fo r 
comparison  between  different  cycles  and  phases  of  the  proqram.  Within  each 
cvcle  of  sire  breeds,  foundation  cows  (Hereford  and  Anqus,  in  Cycles  I,  II,  and 
III,  plus  Red  Poll  and  Rrown  Swiss  in  Cycle  II)  are  referred  to  as  Phase  1. 

Their  calves  are  called  Phase  2,  and  the  calves  ^rom  Phase  2  cows  are  desiqnated 
Phase  3.  Specific  matinq  plans  for  each  cycle  and  phase  of  the  proqram  are 
provided  in  the  appendix. 
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Previous  proqress  reports  have  presented  complete  data  tor  Cycles  I,  II, 
and  III  and  are  available  bv  request.  Proqress  Report  No.  1  (ARS-NC-13,  1974) 
included  birth  and  weaninq  traits  of  Cycle  I,  Phase  2,  calves  and  postweaninq 
qrowth,  feed  efficiency,  and  carcass  and  meat  traits  of  the  steers.  Proqress 
Report  No.  2  (ARS-NC-22,  1  5 )  included  the  oreweaninq  traits  for  both  calf  crons 

in  Cvcle  II,  phase  2.  Proqress  Renort  No.  3  (ARS-NC-41,  1976)  presented  a 
complete  summary  and  discussion  of  Cvcle  I,  Phase  2,  results  from  birth  throuqh 
slaughter  for  steers  and  from  birth  throuqh  ouberty  for  the  heifers.  Proqress 
Report  No.  4  (ARS-NC-48,  1P76)  included  oreweaninq  and  postweaninq  information  for 
Cvcle  I,  Phase  3,  calves,  and  nostweaninq  steer  data  tor  the  197^  calf  cron  and 
postweaninq  heifer  data  for  both  calf  crops  of  Cycle  II,  Phase  2,  calves. 

Proqress  Report  No.  6  included  complete  results  tor  birth  and  weaninq  traits  on 
Cvcle  III,  Phase  2,  calves.  Proqress  Report  No.  6  (ARM-NC-2,  1978)  included  oost- 
weaninq  qrowth,  and  carcass  data  of  steers  and  qrowth,  ouberty,  and  conception  dat 
of  heifers  in  Cycle  II,  Phase  3  and  Cvcle  III,  Phase  2. 

General  releases  of  information  on  individual  sires  are  not  made 
because  erroneous  conclusions  may  be  drawn  from  the  ranking  of  individual  sires 
with  the  relatively  small  number  of  orogeny  ner  sire  in  this  proqram.  The 
objective  of  the  proqram  is  to  characterize  breeds  as  representati ves  of 
different  biological  types.  To  do  this  effectively,  a  large  sample  of  sires 
of  each  breed  is  necessary.  Thus,  the  number  of  proqeny  ner  sire  is  generally 
small.  A  relatively  large  number  of  orogeny  per  sire  is  required  for  a  high 
level  of  accuracy  in  ranking  individual  sires  on  their  hreedinq  value  for  most 
economic  traits. 


TRAITS  MEASURED 


Calving  Difficulty.  Calving  difficulty  scores  were  assigned  to  each  calf 
at  birth  on  the  basis  oT  the  following  system: 


Score 


1  No  difficulty 


-  Cal ves  unassisted. 


2  Little  difficulty 


-  Assistance  given  by  hand,  hut  no  jack  or 
puller  used;  assistance  actually  may  not 
have  been  required. 


3  Moderate  difficulty 


-  Assistance  given  with  jack  or  calf-ouller; 
some  difficulty  was  encountered  even  with  the 
nul 1 er  hei ng  used. 


4  Major  difficulty 


-  Calf  jack,  used  and  major  difficulty  encount¬ 
ered  usually  30  min  or  more  required  to 
del i ver  cal f . 


5  Caesarean  birth 


-  Performed  after  determination  made  that  calf 
could  not  be  delivered  with  a  calf-puller. 


6  Abnormal  presentation  -  Assistance  given:  posterior,  head  back., 

1  eq  back.,  and  so  forth. 
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For  the  summaries  of  calvinq  difficulty  presented  in  his  report,  scores  of 
1  and  2  were  combined  and  are  desinnated  no  difficulty  and  scores  of  3  and  4  were 
combined  and  are  desiqnated  calf-puller. 

Calf  Crop.  Calf  crop  nercentaqes  reflect  the  percent.aqe  of  cows  qivinq  birth 
to  or- vTeTnTnq- a  calf  relative  to  all  cows  alive  at  calvinq  time.  Since  cows  were 
removed  from  the  experiment  only  for  serious  injury,  for  heinq  open  2  suc¬ 
cessive  years  or  by  death,  nercentaqe  calf  crop  relative  to  all  cows  calvinq  is 
virtually  the  same  as  percentaqe  calf  crop  relative  to  all  cows  exposed  to 
breedi nq. 

Cal f  Mortal i tv.  Calf  mortality  is  expressed  as  the  percentaoe  of  all  calves 
horn  that  died  early  (within  72  h r  of  birth)  or  late  (from  72  hr  after  birth  until 
weaninq)  in  the  period  from  birth  to  weanino. 

Calf  Weiqhts.  Calf  birth  weiqhts  and  200-dav  weiqhts  reported  arp  adjusted 
to  a  steer- basis  by  adjustment  factors  calculated  from  the  data  and  shown  in  the 
table  footnotes.  The  200-day  weiqhts  were  computed  as  ((actual  weaninq  weiqht  - 
birth  wei qht ) /weani nq  aqe)  X  200  +  birth  weiqht. 

Postpartum  Interval.  Postpartum  interval,  the  number  of  days  from  calvinq  to 
first  estrus,  is  reported  for  certain  qroups  in  which  it  was  recorded. 

Percent  Preqnant.  Percent  preqnant  is  the  number  palpated  as  preqnant 
divided  by  the  number  palpated  (X  100)  in  the  fall  about  3  months  after  the 
breedi nq  season.  The  data  reported  for  percent  preqnant  only  includes  cows  that 
calved  prior  to  the  breedi nq  season. 

Cow  Weiqhts  and  Hip  Heiqhts.  Cow  weiqhts  and  hip  heiqhts  reported  were 
obtained  on  the  cows  in  the  fall  at  weaninq  time. 


CYCLE  I,  PHASE  2 

Foundation  Cows.  The  foundation  Hereford  and  Anqus  cows  used  in  the 
proqram  were  purchased  as  calves  at  weanino  from  commercial  producers  in 
Nebraska.  The  cows  were  2  throuqh  5  years  of  aqe,  2  throuqh  6  years  of  aoe, 
and  3  throuqh  7  years  of  aqe  at  cal  vino  in  1970,  1071,  and  1872,  respectively. 

Sires.  In  Cycle  I,  32  Hereford,  35  Anqus,  33  Jersey,  28  South  Devon,  2D 
Limousin,  28  Simmental,  and  26  Charolais  bulls  were  used  durinq  the  1869,  1970, 
and  1971  breedinq  seasons.  The  Hereford  and  Anqus  bulls  used  in  this  proqram 
were  sampled  from  bulls  that  had  been  selected  on  individual  performance 
information,  which  was  the  basis  for  enterinq  into  the  nrooeny  testinq 
proqrams  of  commercial  AI  orqani zations .  The  Jersey  bulls  were  selected 
at  random  from  two  commercial  AI  orqani zations ,  and  the  South  Devon  bulls 
were  sampled  from  an  importation  made  in  1969  by  a  commercial  orqani zation. 
Simmental,  Limousin,  and  Charolais  bulls  were  sampled  from  bulls  available 
from  commercial  AI  orqani zat.i ons  and  from  the  Canada  Department  of 
Aqriculture  for  the  Simmental  and  Limousin. 
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For  a  cooperative  study  with  the  Canada  Department  of  Agriculture, 
Hereford-Anqus,  Jersey-Anqus ,  Simmental -Anqus,  and  Charolais,  Anqus 
heifers  were  randomly  selected  at  weaninq  time  and  shipped,  4  to  8  weeks  after 
weaninq,  to  the  Research  Station,  Lethbridge,  Alberta.  There  were  12  heifers 
per  breed  qroup  in  1970  and  10  heifers  ner  breed  group  in  1971  and  1972.  These 
females  and  their  offsprinq  were  individually  ted  to  evaluate  efficiency  of 
production. 

Mati ngs.  Cycle  I,  Phase  2,  yearling  heifers  were  mated  to  Hereford, 

Angus,  Brahman,  Devon,  and  Holstein  hulls  during  a  45-  to  45-day  AI  season  and 
to  Hereford  and  Anqus  bulls  for  a  21-  to  24-day  cleanup  period  in  1971,  1972, 
and  1073  (appendix  table  3).  As  2-year-old  cows,  they  were  mated  to  Hereford, 
Anqus,  Chianina,  Gelbvieh  and  Maine  Anjou  bulls  for  a  42-  to  45-dav  AI  season 
and  to  Hereford  and  Anqus  bulls  during  a  22-day  cleanup  in  1972,  1973,  and  1974. 
As  3-year-olds  and  at  subsequent  aqes  through  8  years  of  age,  the  cows  were  mated 
by  natural  service  to  Brown  Swiss  (predominantly  European)  bulls. 

2 -Year-0 Id  Cows.  Calving  difficulty,  calf  mortality,  calf  birth  weight  and 
200-day  weight  of  progeny  out  of  Cycle  I,  Phase  2  cows  as  2 -year-olds  are  pre¬ 
sented  in  table  1.  These  data  were  analyzed  by  least-squares  procedures  for  une¬ 
qual  subclass  numbers  using  a  model  that  included  the  effects  of  breed  of  cow's 
sire,  breed  of  cow's  dam,  breed  of  calf's  sire,  year,  sex,  and  most  two-way 
interactions,  with  birth  date  as  a  covariate.  Unweighted  year-breed  group  means 
are  presented  in  table  2  for  calf  birth  date,  calf  crop  percentage,  postpartum 
interval,  AI  percentage,  and  preqnancy  rate  of  the  Cycle  I,  Phase  2  females  as 
2-year-ol ds. 


3- Year-01d  Cows.  Calving  difficulty,  calf  crop  percentage,  calf  mortality, 
calf  birth  weight,  and  200-day  weight  of  progeny  out  of  Cycle  I,  Phase  3  cows  as 
3-year-olds  are  provided  in  table  3.  Calving  date,  postpartum  interval,  percen¬ 
tage  pregnant,  cow  weight,  and  hip  height  for  3-year-olds  are  presented  in  table  4. 
Analytical  procedures  were  the  same  as  those  used  for  2-year-olds. 

4- ,  5-,  6-,  7-  and  8-Year-01 d  Cows.  Summaries  of  calvinq  difficulty,  calf 
crop  percentage,  calf  mortality,  calf  birth  weight,  and  200-dav  weight  are  pre¬ 
sented  in  table  5  for  Cycle  I,  Phase  2  cows  calving  at  4-,  5-,  6-,  7-,  and  8-years 
of  age.  Calvinq  date  and  rebreeding  performance  at  4  through  8  years  of  age  and 
cow  weight  and  hip  height  at  7  and  8  years  of  age  are  provided  in  table  6. 

Calving  difficulty,  calf  mortality,  calf  birth  weight,  and  200-day  weight  were 
analyzed  by  least-squares  procedures  for  unequal  subclass  numbers  using  a  model 
that  included  the  effects  of  breed  of  cow's  sire,  breed  of  cow's  dam,  cow 
age-year,  sex,  breed  of  cows  sire-breed  of  cow's  dam  interaction,  and  breed  of 
cow's  dam-sex  interaction.  Calf  crop  percentage,  pregnancy  rate,  cow  weights, 

and  heights  were  analyzed  with  a  similar  least-squares  procedure  except  that  sex 
and  the  two-way  interaction  with  sex  were  not  included  in  the  model. 

Di scussion 

Results  on  production  of  the  Fj_  females  (as  2-  through  8-year-olds)  are 
summarized  for  Cycle  I,  Phase  2  females  in  table  7.  Results  presented  in 
table  7  are  adjusted  for  differences  in  sire  breed  of  calf,  for  age  of  dam, 
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and  year,  and  to  a  steer  basis.  Jersey  cross  females  experienced  less  calving 
difficulty  than  other  breed  groups  in  Cycle  I,  especially  as  2-year-olds 
(table  1).  Differences  in  calvinq  difficulty  of  cows  were  associated 
with  birth  weight  of  their  calves.  The  relatively  heavy  weaninn  weights  of 
calves  from  Simmental  and  Jersey  cross  dams  in  Cycle  I  reflect  their  greater 
milk  production.  Jersey  cross  dams  produced  more  milk  but  calves  with 
Simmental  and  Charolais  cross  dams  were  heavier  at  weaning  than  calves  with 
Jersey  cross  dams  because  of  greater  growth  rate  transmitted  by  Simmental 
and  Charolais  cross  dams.  Calf  weight  at  200  days  per  Fj  cow  exposed  to 
breeding  among  the  breed  groups  included  in  Cycle  I  had  a  range  of  9%,  i.e., 
100%  for  Limousin  and  Hereford-Angus  crosses  to  109%  for  Simmental  crosses. 


TABLE  1.  ROMAN  L.  HR U SKA  U.S.  MEAT  ANIMAL  RESEARCH  CENTER  GERM  PLASM  EVALUATION  PROGRAM 
CALVING  DIFFICULTY,  CALF  CROP  PERCENTAGE,  CALF  MORTALITY,  BIRTH  WEIGHT,  WEANING  WEIGHT, 
AND  WEANING  WEIGHT  RATIO  OF  CALVES  FROM  2-YEAR  OLD  COWS9 
CYCLE  I,  PHASE  2  -  COWS  BORN  1Q70-71-72 
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prior  to  breedinq. 

h  Interval  from  calvinq  to  first  estrus. 

c  Hip  heiqht  measurements  at  2-1/2  years  of  aqe  available  only  on  1 972  horn  cows. 
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CYCLE  I,  PHASE  3 

Matings.  The  matinq  plans  to  produce  Cycle  I,  Phase  3,  calves  are  shown  in 
appendix  table  3.  As  yearlinq  heifers,  the  Cvcle  I,  Phase  2,  females  were  bred  AI 
to  16  Hereford,  26  Anqus,  14  Brahman,  12  Devon,  and  13  Holstein  sires  for  45  to  46 
days  followed  by  a  21-  to  24-day  cleanup  matinq  period  to  Hereford  and  Anqus  sires 
to  produce  their  first  calf  crops  as  2-year-olds  in  the  sprinq  of  1972,  1973,  and 
1974.  Rirth,  survival,  preweaninq  qrowth,  and  oostweaninq  steer  and  heifer  data 
for  the  Cycle  I,  ohase  3,  calves  were  reported  previously  (ARS-NC-48,  Proqress 
Report  No.  4,  1976).  The  females  produced  in  Cycle  I,  Phase  3,  were  retained  to 
evaluate  their  maternal  and  reproductive  performance  when  mated  naturally  to  Red 
Poll  bulls. 

2-Year-Olds.  Data  on  calvinq  difficulty,  calf  mortality,  and  preweaninq 
growtF"  and  on  ~cow  rebreedinq  performance  and  size  as  2 -year-olds  are  reported  in 
tables  8  and  9  by  breed  of  the  cow's  sire.  Calving  difficulty,  calf  mortality, 
calf  birth  weiqht  and  preweaninq  qrowth  were  analyzed  by  least-squares  procedures 
for  unequal  subclass  numbers  usinq  a  model  that  included  the  effects  of  breed  of 
cow's  sire,  breed  of  cow's  dam,  cow  age-year,  sex,  breed  of  cow's  sire-breed  of 
cow's  dam  interaction,  and  breed  of  cow's  dam-sex  interaction.  Unweighted  means 
are  presented  for  calf  crop  percentage  and  pregnancy  rate.  Cow  weiqhts  (tables  7 
and  8)  are  least-squares  means  from  an  analytical  model  similar  to  the  one  used  for 
calf  traits,  except  that  sex  was  omitted. 

2-,  3-,  4-,  and  5-Year-01ds.  Calving  difficulty,  calf  crop  percentage,  and 
progeny  birth  and  200-day  weights  are  shown  in  table  10  for  Cycle  I,  Phase  3,  cows 
according  to  the  breed  of  the  cow's  sire.  Calvinq  date,  pregnancy  rate,  and  cow 
weiqhts  are  shown  in  table  11.  Calvinq  difficulty,  calf  mortality,  calf  birth 
weight  and  preweaninq  qrowth  were  analyzed  by  least-squares  procedures  for  unequal 
subclass  numbers  usinq  a  model  that  included  the  effects  of  breed  of  cow's 
qrandsire,  breed  of  cow's  qranddam,  breed  of  cow's  sire,  year-age,  sex,  and  two-way 
interactions.  Calf  crop  percentage,  oreqnancy  rate,  and  cow  weiqhts  are  least- 
squares  means  from  an  analytical  model  similar  to  the  one  used  for  calf  traits, 
except  that  sex  was  omitted. 


Di scussion 

Results  on  production  of  the  3-way  cross  females  (as  2-  through  5-year-olds) 
from  Cycle  I,  Phase  3  of  the  proqram  are  summarized  in  table  12.  Calvinq 
difficulty  was  less  in  Brahman  cross  and  Devon  cross  females  than  Hereford-Anqus 
cross  and  Holstein  cross  females.  Calves  out  of  Brahman  cross  females  were 
significantly  liqhter  at  birth  than  calves  out  of  all  other  crosses.  Calves 
out  of  Holstein  cross  females  were  significantly  heavier  at  birth  than  calves 
out  of  Hereford-Anqus  cross  and  Devon  cross  females;  however,  Holstein  crosses 
did  not  differ  significantly  from  Hereford-Anqus  crosses  in  calvinq  difficulty. 
Differences  between  breed  qroups  for  percentage  calf  crop  born  and  percentage 
calf  crop  weaned  were  not  significant  (P>.05).  Weaninq  weiqht  per  calf  weaned 
and  per  cow  exposed  to  breeding  was  significantly  higher  for  progeny  of  Holstein 
cross  and  Brahman  cross  females  than  for  progeny  of  Hereford-Anqus  cross  and 
Devon  cross  females. 


TABLE  8.  ROMAN  L.  HRUSKA  U.S.  MEAT  ANIMAL  RESEARCH  CENTER  GERM  PLASM  EVALUATION  PROGRAM 
CALVING  DIFFICULTY,  CALF  MORTALITY,  BIRTH  WEIGHT,  WEANING  WEIGHT, 

AND  WEANING  WEIGHT  RATIO  OF  CALVES  FROM  2-YEAR-OLD  COWS9 
CYCLE  I,  PHASE  3  -  COWS  RORN  1972-73-74 
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d  Early  mortality  is  within  72  hr  of  birth;  late  is  from  72  hr  after  birth  until  weaninq. 

G  Adjusted  to  a  steer  basis.  Least  squares  adjustment  factors  for  heifers  were  4.3  lb  for  birth  weiqht  and  29  lb  for 
lay  weight. 

f  Ratio  computed  relative  to  401  lb  average  for  Hereford  and  Angus  sired  dams. 


TABLE  9.  ROMAN  L.  HRUSKA  U.S.  MEAT  ANIMAL  RESEARCH  CENTER  GERM  PLASM  EVALUATION  PROGRAM 
CALF  CROP  PERCENTAGE,  CALVING  DATE,  RERREEDING  PERFORMANCE  AND  SIZE  OF  COWS  CALVING  AS  2-YEAR-OLDS 

CYCLE  I,  PHASE  3  -  COWS  BORN  1972-73-74 
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number  palpated,  and  only  include  cows  that  calved  prior  to  breeding. 


TABLE  10.  ROMAN  L.  HRUSKA  U.S.  MEAT  ANIMAL  RESEARCH  CENTER  GERM  PLASM  EVALUATION  PROGRAM 
CALVING  DIFFICULTY,  CALF  MORTALITY,  RIRTH  WEIGHT,  WEANING  WEIGHT,  AND  WEANING 
WEIGHT  RATIO  OF  CALVES  FROM  2-,  3-,  4-,  AND  S-YEAR-OLD  COWS  BY  BREED  OF  SIRE3 

CYCLE  I,  PHASE  3  -  COWS  BORN  1072-73-74 
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CYCLF  II,  PHASE  2 

Foundation  Cows.  Tl^e  foundation  Hereford  and  Anqus  cows  used  in  Cycle  I  were 
continued  in  Cycle  II  of  the  program.  The  cows  calving  in  1973  were  A  to  8  vears 
of  age  and  in  1974  were  4  to  9  years  of  agp.  As  previously  indicated,  mature 
Brown  Swiss  and  Red  Poll  cows  were  added  to  these  herds  for  the  197?  and  1873 
breeding  season. 

Sires.  In  Cycle  II,  15  Hereford,  16  Angus,  16  Red  Poll,  11  Brown  Swiss, 

11  Gelbvieh,  18  Maine  An.iou,  and  20  Chianina  bulls  were  used  during  the  197? 
and  1973  breeding  seasons.  The  Hereford  and  Angus  sires  had  also  been  used  in 
Cycle  I  of  the  program,  and  the  other  bulls  were  samnled  from  commercial 
organizations.  The  Brown  Swiss  sires  included  four  domestic  bulls  and  seven 
bulls  imported  into  Canada  from  Switzerland  and  Germany. 

Matings.  Cycle  II,  phase  ?  yearling  heifers  were  mated  to  Hereford,  Angus, 
Brangus,  and  Santa  Gertrudis  by  AI  to  produce  their  first  calves  as  2-year-olds  in 
1975  and  1976.  The  Cycle  II,  Phase  2  cows  were  bred  by  natural  service  to  3/4 
Simmental  bu1 1 s  in  1975,  1976,  and  1977  and  to  7/8  Simmental  bulls  in  1978,  1978, 
and  1980. 


2- Year-Olds.  Data  on  calving  difficulty,  calf  cron  percentage,  and  birth  and 
weaning  weights  of  calves  from  2-year-old  dams  (born  in  1873-74)  are  presented  in 
table  13  for  cows  out  of  Hereford  and  Angus  dams.  Rata  on  rebreeding  performance 
and  size  as  2-year-olds  are  given  in  tahle  14.  Calving  difficulty,  calf 
mortality,  calf  birth  weight,  and  200-dav  weight  were  analyzed  by  least-squares 
procedures  for  unequal  subclass  numbers  using  a  model  that  included  the  effects  of 
breed  of  dam's  sire,  breed  of  dam's  dam,  breed  of  sire,  year,  sex,  and  two-way 

i nteracf ions.  Unweighted  means  are  presented  for  calf  crop  percentane,  postpartum 
interval,  and  pregnancy  rate. 

3- ,  4-,  5-,  6-,  and  7-Year-Olds.  Data  on  calving  difficulty,  calf  crop  per¬ 
centage,  and  birth  and  weaning  weights  of  calves  from  3-,  4-,  5-,  6-,  and  7-vear-old 
dams  (born  in  1Q73-74)  are  presented  in  table  15  for  cows  out  of  Hereford  and 
Angus  dams.  Data  on  rehreeding  performance  and  size  as  3-,  4-,  5-,  6-,  and  7-year- 
olds  are  qiven  in  table  16. 

Calving  difficulty,  calf  mortality,  calf  birth  weight,  and  nreweaning  growth 
were  analyzed  by  1  east- squares  procedures  for  unequal  subclass  numbers  using  a 
model  that  included  the  effects  of  breed  of  dam's  sire,  breed  of  dam's  dam, 
breed  of  sire,  year,  sex,  and  two-way  interactions.  Calf  crop  percentage, 
nreonancy  rate,  cow  weight,  and  cow  height  were  analyzed  by  similar  least-squares 
procedures,  except  that  sex  and  interactions  with  sex  were  not  included  in  the 
model . 


Oi scussi on 

Results  to-date  on  production  of  the  F^  females  (as  2-  through  7-vear-olds) 
from  Cycle  II,  Phase  2  of  the  program  are  presented  in  table  17.  Calving 
difficulty  has  been  lower  for  Brown  Swiss  and  Chianina  cross  females  than  other 
breed  groups,  especially  as  ?-year-olds  (table  13).  Chianina  cross  females  have 
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had  relatively  low  calvinq  difficulty  consider! nq  the  heavy  birth  weight  of 
their  calves.  Differences  between  breed  qroups  in  calf  crop  percentage  born 
and  weaned  have  not  been  significant  (P>.05).  Brown  Swiss  cross  and  Gelbvieh 
cross  females  milked  at  the  highest  level  and  produced  calves  that  were  12% 
heavier  at  200  days  than  Hereford-Anqus  cross  females.  Maine-An.iou  cross  and 
Chianina  cross  females  were  comparable  to  Hereford-Anqus  crosses  in  milk 
production  but  produced  calves  that  were  10%  heavier  in  200-day  weight.  Red 
Poll  cross  females  were  intermediate  in  the  range  among  breed  groups  for  milk 
production  and  200-day  weight  of  progeny.  Calf  weight  was  12%  to  15%  greater 
for  Brown  Swiss,  Gelbvieh,  Mai ne-An.iou,  and  Chianina  crosses  than  for  Red  Poll 
and  Hereford-Anqus  crosses.  Differences  between  breed  groups  in  calvinq 
difficulty,  calf  crop  percentage,  and  calf  weiqhts  at  birth  and  200-days  have 
decreased  as  cows  have  advanced  in  age.  Thus,  inference  should  not  be  drawn 
to  breed  groups  in  other  cycles  and  phases  of  the  program  using  deviations  from 
Hereford-Angus  crosses  based  on  the  preliminary  data  presented  in  this  report. 


TARLE  13.  ROMAN  L.  HRIJSKA  U.S.  MEAT  ANIMAL  RESEARCH  CENTER  GERM  PLASM  EVALUATION  PROGRAM 
CALVING  DIFFICULTY,  CALF  CROP  PERCENTAGE,  CALF  MORTALITY,  RIRTH  WEIGHT, 

WEANING  WEIGHT,  AND  WEANING  WEIGHT  RATIO  OF  CALVES  FROM  2-YEAR-OLD  COWS3 
CYCLE  II,  PHASE  2  -  COWS  RORN  1073-74 
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TABLE  14.  ROMAN  L.  HRUSKA  U.S.  MEAT  ANIMAL  RESEARCH  CENTER  GERM  PLASM  EVALUATION  PROGRAM 
CALVING  DATE,  REBREEDING  PERFORMANCE,  AND  SIZE  OF  COWS  CALVING  AS  2-YEAR-OLDS 

CYCLE  II,  PHASE  2  -  COWS  BORN  1Q73-74 
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e  Adjusted  to  a  steer  basis.  Least-squares  adjustment  factors  for  heifers  were  7.0  1b  for  birth  weiqht  and  32  1b  for 
lay  weiqht. 

Ratio  computed  relative  to  492  lb  averaqe  for  Hereford  and  Anqus  sired  dams. 
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Condition  is  scored  on  a  scale  of  1  to  9 ;  1  =  thin,  emaciated;  5  =  average;  9  =  verv  fat. 


TABLE  17.  ROMAN  L.  HRUSKA  IJ.S.  MEAT  ANIMAL  RESEARCH  CENTER  GERM  PLASM  EVALUATION  PROGRAM 
BREED  GROUP  MEANS  FOR  REPRODUCTION  AND  MATERNAL  PERFORMANCE  OF  Fl  COWS  AT  2  THROUGH  7  YEARS  OF  AGE 
_ _ CYCLE  II,  PHASE  2  -  COWS  BORN  1973-74 
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CYCLE  II,  PHASE  3 

Si  res.  The  matinq  plans  to  produce  Cycle  II,  Phase  3,  calves  are  pre¬ 
sented  in  appendix  table  4.  There  were  13  Hereford,  14  Anqus,  13  Santa 
Gertrudis,  and  14  Branqus  sires  used  by  AI  to  produce  the  two  calf  crops 
(1975-76).  These  sires  were  sampled  from  commercial  organizations,  with  the 
Hereford  and  Anqus  sires  being  the  same  as  used  in  other  cycles  and  phases 
of  the  program.  Females  resulting  from  cleanup  matings  to  Hereford  and  Anqus 
sires  were  also  included  in  the  study. 

2- Year-Olds.  Data  on  calving  difficulty,  calf  crop  percentage,  and  birth  and 
weaning  weights  of  calves  from  2-year-old  dams  (born  in  1975-76)  are  presented  in 
table  13  according  to  breed  of  cows  sire.  Data  for  corresponding  breed  groups  on 
rebreeding  performance  and  size  as  2-year-olds  are  given  in  table  19. 

Calving  difficulty,  calf  mortality,  calf  birth  weight,  and  preweaning  growth 
were  analyzed  by  least-squares  procedures  for  unequal  subclass  numbers  usinq  a 
model  that  included  the  effects  of  breed  of  dam's  sire,  breed  of  dam's  dam, 
breed  of  sire,  year,  sex,  and  two-way  interactions.  Calf  crop  percentage, 
pregnancy  rate,  cow  weight,  and  cow  height  were  analyzed  by  similar  least-squares 
procedures,  except  that  sex  and  interactions  with  sex  were  deleted  from  the  model. 

3- ,  4-,  and  5-year-olds.  Data  on  calving  difficulty,  calf  crop  percentage, 
and  birth  and  weaninq  weights  of  calves  from  3-,  4-,  and  5-year  old  dams  (born  in 
1975-76)  are  given  in  table  2D  according  to  breed  of  cows  sire.  Data  for 
correspond!’ ng  breed  groups  on  rebreedinq  performance  and  size  as  2-year-olds  are 
given  in  table  21.  The  models  for  least-squares  analyses  were  exactly  the  same  as 
for  calving  and  rebreedinq  traits  as  2-year-olds  except  that  effects  of  year-aqe 
of  cow  was  included  instead  of  effects  of  just  year. 

Di scussion 

Results  on  production  of  the  3-way  cross  females  (as  2-  through  5-year-olds) 
from  Cycle  II,  Phase  3  of  the  program  are  summarized  in  table  22.  Calving 
difficulty  was  less  in  Santa  Gertrudis  crosses  than  in  Branqus  and  Hereford-Angus 
crosses  because  of  less  calvinq  difficulty  as  2-year-olds  (table  18).  Differences 
between  breed  qroups  for  percentage  calf  crop  born,  nercentaqe  calf  crop  weaned, 
birth  weight,  and  200-day  weight  per  cow  exposed  were  not  significant  (P>.05). 
Calves  out  of  Branqus  and  Santa  Gertrudis  crosses  were  5 %  and  6%,  respectively, 
heavier  at  200  days  than  calves  out  of  Hereford-Angus  crosses. 


TABLE  18.  ROMAN  L.  HRUSKA  U.S.  MEAT  ANIMAL  RESEARCH  CENTER  GERM  PLASM  EVALUATION  PROGRAM 
CALVING  DIFFICULTY,  CALF  CROP  PERCENTAGE,  CALF  MORTALITY,  BIRTH  WEIGHT,  WEANING 
WEIGHT,  AND  WEANING  WEIGHT  RATIO  OF  CALVES  FROM  2-YEAR-OLD  COWS3 
CYCLE  II,  PHASE  3  -  COWS  BORN  IN  1075-76 
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TABLE  19.  ROMAN  L.  HRUSKA  U.S.  MEAT  ANIMAL  RESEARCH  CENTER  GERM  PLASM  EVALUATION  PROGRAM 
CALVING  DATE,  REBREEDING  PERFORMANCE,  AND  SIZE  OF  COWS  CALVING  AS  2-YEAR-OLDS 
CYCLE  II,  PHASE  3  -  COWS  BORN  IN  1975-76 
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CYCLE  II,  PHASE  3  -  COWS  BORN  IN  1Q75-76 
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CYCLE  III,  PHASE  2 

Cows.  The  foundation  Hereford  and  Angus  cows  used  to  produce  Phase  2 
calvesTn  Cycles  I  and  IT  were  continued  in  Cycle  III  of  the  urogram  (appendix 
table  5).  The  two  calf  crons  in  Cycle  III,  Phase  2,  were  produced  in  1975  and 

1Q76. 

Sires.  There  were  13  Hereford,  14  Angus,  17  Rrahman,  6  Sahiwal ,  9 
Pi nzglfiier,  and  7  Tarentaise  sires  used  during  the  1974  and  1975  breeding 
seasons.  The  Hereford  and  Angus  bulls  had  also  been  used  in  Cycle  I  and  Cycle 
II  of  the  program,  and  the  Brahman  bulls  were  sampled  from  commercial  AI 
organizations  or  purebred  Rrahman  herds.  Semen  was  available  from  only  two 
Sahiwal  hulls  ( imported  from  Australia)  and  one  Tarentaise  bull  for  the  1974 
breeding  season.  Semen  was  available  on  four  additional  Sahiwal  bulls  and  six 
additional  Tarentaise  bulls  for  the  1975  breeding  season  to  produce  the 
Cycle  III,  Phase  2,  calf  cron  in  1976. 

A  sample  of  about  32  heifers  from  each  of  the  Anqus-Hereford,  Hereford- 
Angus,  Rrahman-Hereford,  Rrahman-Angus,  Sahiwal -Hereford,  Sahiwal -Angus, 

Pi nzaauer-Hereford,  and  Pinzoauer-Anqus  breed  qroups  were  transferred  to  the 
II. S.  Department  of  Agriculture  Station  at  Rrooksville,  Fla.,  for  an  interregional 
study  cooperative  with  the  Florida  Agricultural  Experiment  Station  to  evaluate 
genotvpe-envi ronment  interactions  involving  maternal  traits.  These  heifers 
and  those  remaining  at  the  Roman  L.  Hruska  U.S.  Meat  Animal  Research  Center 
were  mated  by  natural  service  to  bulls  sampled  ^rorn  the  same  population 
of  Red  Poll  to  produce  their  first  calf  crop  and  to  7/8  Simmental  bulls  to  produce 
their  second  through  fourth  calf  crops. 

2- Year-Olds.  Data  on  calving  difficulty,  oercentaae  calf  crop,  and  birth  and 
weaninq  weight  of  progeny  from  2 -year- old  Cycle  III,  Phase  2,  females  (born  in 
1975  and  1976)  are  presented  in  table  23.  Data  on  rebreeding  performance  and  size 
as  2-year-olds  are  given  for  the  correspond!' ng  breed  group  in  table  24.  These 
data  were  analyzed  by  least-squares  procedures  using  a  model  that  included  effects 
of  breed  of  sire,  breed  of  dan,  vear,  and  their  two-wav  interactions.  Sex  of  calf 
and  two-way  interactions  with  sex  were  deleted  from  models  for  calf  crop 
percentage,  rebreedinq  performance,  and  cow  size. 

3- ,  4  - ,  and  5-year-olds.  Data  on  calving  difficulty,  percentage  calf  crop,  and 
birth  and  weaning  weiqhts  of  calves  from  3-,  4-,  and  5-year  old  Cycle  III,  Phase  2, 
females  (horn  in  1975-76)  are  presented  in  table  25.  Data  on  rebreedinq  perfor¬ 
mance  and  size  as  4-  and  5-year  olds  are  given  for  the  correspond!' ng  breed 

aroun  in  table  26.  The  Cycle  III,  Phase  2,  females  were  bred  as  2-  and  3-year- 
oids  to  7/8  Simmental  sires.  These  data  were  analyzed  by  least-squares  procedures 
using  a  model  that  included  effects  of  breed  of  dam's  sire,  breed  of  dam's  dam, 
year-aqe  of  cow,  and  two-way  interactions.  Effects  of  sex  of  calf  and  two-wav 
interaction  of  breed  of  dam's  sire,  breed  of  dam's  dam,  and  year-ane  with  sex  were 
also  included  in  models  for  calvinq  difficulty  and  birth  and  weaninq  weight  of 
progeny. 


Di scussion 


Results  to-date  on  production  of  the  Fj  females  (as  2-  through  5-vear-olds) 
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from  Cycle  III,  Phase  2  of  the  program  are  summarized  in  table  27.  Sahiwal  and 
Rrahman  cross  females  experienced  significantly  less  calving  difficulty  than  the 
other  breed  groups  in  Cycle  III.  This  difference  in  calving  difficulty  in  favor 
of  Sahiwal  and  Brahman  crosses  was  of  greatest  magnitude  for  the  first  parturition 
as  2-year-olds  (table  23).  Differences  in  calf  crop  born  and  weaned  have  not 
been  significant  (p>.05).  Birth  weight  of  calves  out  of  Pinzgauer  and  Tarentaise 
crosses  have  been  heavier  than  calves  out  of  Hereford-Angus  crosses  while  birth 
weight  of  calves  out  of  Sahiwal  and  Brahman  crosses  have  been  lighter  than 
Hereford-Angus  crosses.  Differences  in  milk  production  between  Tarentaise, 
Pinzgauer,  Sahiwal,  and  Brahman  cross  females  were  not  large;  all  exceeded 
Hereford-Angus  cross  females.  Brahman  crosses  exceeded  all  crosses  in  200-day 
weight  weaned  per  calf  and  per  cow  exposed  to  breeding.  Weaning  weiqhts  of 
progeny  out  of  Pinzgauer,  Tarentaise,  and  Sahiwal  cross  females  were  7%  to  11% 
heavier  per  calf  weaned  and  10%  to  16%  heavier  per  cow  exposed  to  breedinq  than 
progeny  out  of  Hereford-Angus  cross  females  (as  2-through  5-year-olds). 

Differences  between  breed  groups  in  calvinq  difficulty,  calf  crop  percentage, 
and  calf  weights  at  birth  and  200-days  have  decreased  as  cows  have  advanced  in 
age  and  as  the  number  of  records  have  increased.  Thus,  inference  should  not 
be  drawn  to  breed  groups  in  other  cycles  and  phases  of  the  program  usinq 
deviations  from  Hereford-Angus  crosses  based  on  preliminary  data  presented  in 
this  report. 


TABLE  23.  ROMAN  L.  HRUSKA  U.S.  MEAT  ANIMAL  RESEARCH  CENTER  GERM  PLASM  EVALUATION  PROGRAM 
CALVING  DIFFICULTY,  CALF  CROP  PERCENTAGE,  CALF  MORTALITY,  BIRTH  WEIGHT, 

WEANING  WEIGHT,  AND  WEANING  WEIGHT  RATIO  OF  CALVES  FROM  2-YEAR-OLD  COWSa 
CYCLE  III,  PHASE  2  -  COWS  BORN  1975-76 
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Includes  cows  calvinq  at  3,  4,  and  5  years  of  aqe. 

Condition  is  scored  on  a  scale  of  1  to  9 ;  1  =  thin,  emaciated;  5  =  average;  9  =  very  fat. 
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APPEMDIX 


TARLE  1.  MATING  PLANS  TO  PRODUCE  CYCLE  T,  PHASE  2,  CALVES 


I960, 

1970, 

1971  Breedinn  Seasons 

Sire  Breeds 

Dam 

Breeds3 

Here- 

fordh 

Angush 

South  Limou- 

Jersev  Devon  sin 

Si  m- 

mental 

Charo- 
1  a  i  s 

Hereford 

X 

X 

XXX 

X 

X 

Annus 

X 

X 

XXX 

X 

X 

a  The  cows  were  1, 
year-olds  in  1^70;  and  2 

2,  3, 

,  3,  4 

and  4-year-olds  in  1060;  1, 

,  6,  and  6-year-olds  in  1071 

2  3  4 

and  6- 

APPENDIX 

TABLE  2. 

MATING  PLANS  TO 

PRODUCE  CYCLE  II,  PHASE  2, 

CALVES 

1972 

and  1073  Breeding  Seasons 

Sire  R reeds 

Dam 

Breeds3 

Here¬ 

ford11 

Angus!l 

Red  Rrown  Gelh- 

Poll  Swiss  vieh 

Mai  ne 
Anjou 

Chia- 
ni  na 

Hereford0 

X 

X 

XXX 

X 

X 

Annus0 

X 

X 

XXX 

X 

X 

Red  Poll 

X 

X 

X  X 

Brown  Swiss 

X 

X 

X  X 

a  The  cows  were  3,  4,  6,  6,  and  7-vear-olds  in  1072;  and  3,  4,  5,  6, 

7,  and  R-year-olds  in  1073. 

^  Sample  oT  same  Hereford  and  Annus  sires  used  in  Cycle  I,  1009,  1070, 
and  1071  breeding  seasons. 

c  Cows  used  for  GPE  Cycle  I,  1069,  1070,  and  1071  hreedinn  seasons. 


TABLE  3.  MATING  PLANS  TO  PRODUCE  CYCLE  I,  PHASE  3  CALVES3 
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APPENDIX 

TABLE  4.  MATING  PLANS  TO  PRODUCE  CYCLE  II,  PHASE  3,  CALVES3 


1974-1981  Breeding  Season 


Female 

Breeding 

Groups 

Fi  rst  Cal  f  Crop*3 

Subsequent 
Calf  Cronsc 

Hereford^ 

Angus*"* 

Branqus 

Santa 
Gertrudi s 

Simmental 

Hereford 

X 

X 

X 

X 

Anqus 

X 

X 

X 

X 

Red  Poll 

X 

X 

X 

Brown  Swiss 

X 

X 

X 

H  x  A  &  Recip. 

X 

X 

X 

H  x  R.P.  &  Recip. 

X 

X 

X 

X 

H  x  B.S.  &  Recip. 

X 

X 

X 

X 

A  x  R.P.  &  Recip. 

X 

X 

X 

X 

A  x  B.S.  &  Recip. 

X 

X 

X 

X 

Gelbvieh  x  Hereford 

X 

X 

X 

Gel bvieh  x  Anqus 

X 

X 

X 

X 

Maine  Anjou  x  Hereforr 

X 

X 

X 

X 

Maine  Anjou  x  Anqus 

X 

X 

X 

X 

Chianina  x  Hereford 

X 

X 

X 

X 

Chianina  x  Anqus 

X 

X 

X 

X 

a  Females  of  each  breed  group  distributed  equally  amonq  the  cells  marked 
"X "  for  each  cal f  crop. 

b  Each  group  of  heifers  bred  as  yearlinqs  to  produce  one  calf  cron  as 
2-year-olds  by  these  breeds  in  1975  and  1976. 

c  Each  qroup  of  cows  mated  to  produce  at  least  three  calf  crons  bv  3/4  or 
7/8  Simmental  bulls  in  1976  through  1982. 

^  Sample  of  same  Hereford  and  Angus  sires  used  in  Cycle  I,  Phase,  1969, 
1970,  and  1971  breeding  seasons. 
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APPENDIX 

TABLE  5.  MATING  PLANS  TO  PRODUCE  CYCLE  III,  PHASE  2,  CALVES3 


1074  and  1975  Breeding  Seasons 


Si  re 

Breeds 

Dam 

Breeds^ 

Hereford0 

Angus0 

Pi nzgauer 

Ta rental se 

Brahman 

Sahiwal 

Hereford 

X 

X 

X 

X 

X 

Angus 

X 

X 

X 

X 

X 

a  Approximately  256  heifers  (32  of  each  breed  group,  except  Tarentaise) 
were  transferred  to  Rrooksville,  Fla. 

^  Cows  used  for  GPE  Cycle  I,  Phase  1,  1970  and  1971  breedinn  seasons. 
c  Sample  of  same  Hereford  and  Angus  sires  used  in  Cycle  I,  Phase  I,  1969, 
1970,  and  1971  breedinn  seasons. 
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TABLE 

6. 

MATING  PLANS  TO  PRODUCE  CYCLE  I,  PHASE  3,  CALVES9 

1971-1978  Breeding  Seasons 

S  i  re 

Breeds 

Fi rst  Cal f  Crop^ 

Subsequent  Calf  Crops0 

-  -    

Breed 

Group 

Red  Poll 

Simmental 

A  x 

H 

X 

X 

H  x 

A 

X 

X 

P  X 

H 

X 

X 

P  X 

A 

X 

X 

T  x 

H 

X 

X 

T  x 

A 

X 

X 

Br  x 

H 

X 

X 

Br  x 

A 

X 

X 

Sw  x 

H 

X 

X 

Sw  x 

A 

X 

X 

9  Females  of  each  breed  qroun  distributed  equally  among  cells  marked 
"X"  for  each  calf  cron. 

^  Each  group  of  heifers  bred  as  vearlinqs  to  produce  one  calf  croD 
as  2-year-olds  by  Red  Poll  bulls  in  1977  and  1978. 

c  Each  group  of  cows  bred  to  produce  at  least  four  calf  crops  by 
Simmental  bulls  from  1978  through  1982. 


TJ 

m 


> 

-C 


oQ 
x  > 
35  r- 


5  CD 

>§ 


c  m 

co  co 
m  co 


w 

o 

o 


O 

0) 

< 

O 

o> 

2.  35 
CD 


35 

O 

3 


>  CO 

o  ' 

35  a 


o 


2  00  3) 
CD  O 

cr  x 


Q)  — 1 
GO  CT> 
7C  <T> 
0) 
a> 
oo 

CD 

00 

oo 


a? 

D  _ 


CD 


9-  =?  C  H 

3  f  >  " 
^  35  35  > 
>  m  O  O 
Soil 

“  °m° 

zdC 


> 

o 

3 


o 


v>  Z 

^ 

OO® 

U  m  m 

o^> 

r  h  0 

p  2  -n 
^  m  m 
d  2  m 


$i 


